Purpose: The goal of this study was to determine the clinical and therapeutic characteristics of women with a primary peritoneal carcinoma (PPC). 
INTRODUCTION
Primary peritoneal carcinoma (PPC) was first described in 1959 by Swerdlow (1) . This cancer spreads widely inside the peritoneal cavity and mostly involves the omentum. However, it spares or only minimally involves the ovaries. Histologically, it is indistinguishable from primary epithelial ovarian carcinoma and is diagnosed in the absence of other identifiable primary sites (2) . Although the histopathological and clinical features of PPC have been described in several reports, the behavior of this disease entity remains obscure (3～6). Most investigators have described a similar clinical behavior of PPC and papillary serous ovarian carcinoma (7～9). In order to determine the characteristics and prognosis in patients with a primary peritoneal carcinoma, we conducted a retrospective analysis of cases that were treated at our institution.
MATERIALS AND METHODS
This study is a retrospective review of 22 patients with primary peritoneal carcinoma (PPC) diagnosed from 1993 to 2007 at the Hospitals of The Catholic University of Korea. A diagnosis of PPC was reviewed by evaluation of the clinical and pathological findings, and was based on the Gynecology Oncology Group (GOG) criteria as described in the study by Bloss et al (6) that included the following: (i) the ovaries were either absent or normal in size; (ii) the involvement of the extraovarian sites was greater than the involvement of the surface of either ovary; (iii) an absence of a deep-seated invasive ovarian carcinoma or invasive disease in the ovarian cortical stroma with tumors that measured less than 5×5 mm 2 , (iv) the histopathological and cytological characteristics of the tumors were similar to that for epithelial ovarian cancer. Although GOG criteria are based on surgical and pathological findings, in this study we included the clinical diagnosis of PPC based on computed tomography (CT) and histopathology reports.
We collected clinical and pathological data of the patients. The information included the age at diagnosis, presenting symptoms, pretreatment CA-125 values (U/ml), clinical or surgical stage (based on the FIGO stage), performance status (using the Eastern Cooperative Oncology Group scale), whether cytoreductive surgery was optimal (i.e., ≤1.0 cm for the largest residual tumor mass) or not (i.e., ＞1.0 cm for the largest residual tumor mass), the type of chemotherapy and response to treatment, the date of death or the date of the last follow-up, and patient condition at the last follow-up. Evaluation of the clinical response to chemotherapy was based on WHO criteria (10) . The follow-up information was updated until July 31, 2007, based on a review of the medical record, or by direct contact with patients or their relatives. Overall survival was determined from the time of the initial diagnosis to the time of death or date of last contact. The time to treatment failure was from the date of diagnosis to the date of progressive disease, recurrence or death. Disease progression or recurrence were defined as a new lesion or an increased size of the pre-existing lesion on an image or an elevated CA-125 level in two consecutive tests, if no evaluable or measurable lesion was present. Estimated overall survival curves were calculated using the method of Kaplan-Meier, and comparisons of survival distribution among various factors were made using the log rank test. All statistical analyses were performed using SPSS (version 11.0).
RESULTS
Twenty-two patients were diagnosed with PPC and were treated. A CT scan was performed before treatment in all patients. All patients had normal sized ovaries (less than 4 cm) with extensive involvement of the peritoneum including ascites. The clinical characteristics of the patients are presented in Table 1 . The median patient age was 62 years (range 43～70 years). The most common presenting symptoms were abdominal distension and pain. At pretreatment, the CA-125 level of one patient was at the upper limit of the normal range of CA-125 values in our laboratory (normal range, 0 to 35 U/ml); the other patients had elevated pretreatment CA-125 values and the median value was 706 IU/ml (range, 35～7647 IU/ml). However, during treatment, the CA-125 level of the patient at the upper limit of the normal range decreased.
Cytoreductive surgery was performed initially in 17 patients. Residual disease was optimal in 6 patients and suboptimal in 11 patients. The histological subtype was predominantly the serous type (81.8%). One patient had a mucinous type and three patients had poorly differentiated types. Three patients died before commencing chemotherapy, two patients had disease progression during diagnosis and one patient died due to postoperative complications. Nineteen patients received first-line chemotherapy with a platinum-based agent, 15 patients received platinum and taxane, three patients received platinum and cyclophosphamide and one patient received a non-platinum containing regimen. The median number of courses of first-line chemotherapy was 6 (range 3～12). The patient response to primary chemotherapy is described in Table 2 . Of the13 patients that received second-line chemotherapy, 6 patients achieved a partial or complete response.
The median duration of follow-up was 19.9 months (range 0.2～47.1 months). At the time of the last follow up, eleven (50%) patients died from the disease, six (27.3%) patients were alive with disease and four (18.2%) patients were alive without disease, and one (5%) patient died due to postoperative complications.
For all patients, the median overall survival was 23.1 months and the estimated 3-year survival rate was 29% (SE, 13%) ( Fig.  1 ) and the median time to treatment failure was 9.9 months (95% confidence interval, 1.38～18.4) (Fig. 2) . However, except for three patients that did not receive chemotherapy, the median overall survival was 26.3 months, the estimated 3-year survival was 36% (SE, 14%) and the median time to treatment Fig. 3 . Survival curves for patients with PPC according to performance status. A statistically significant difference was detected (p＜0.05). P.S: performance status. failure was 13.8 months (95% confidence interval, 6.54～ 21.05). The relapsed sites were mainly the peritoneal cavity and liver. We tested the prognostic factors that affected survival time such as age, performance status, stage, whether cytoreductive surgery was optimal or not, and histological subtype. The results of the univariate and multivariate analyses showed that the performance status was the only significant factor associated with overall survival (p＜0.05, Fig. 3 ). However, there was also a tendency toward significance for optimal cytoreductive surgery (p=0.08).
DISCUSSION
A primary peritoneal carcinoma is referred to by many names including a mesothelioma, papillary carcinoma of the peritoneum, serous surface papillary carcinoma and extraovarian papillary serous carcinoma; these many names reflect a debate on the histogenesis and clinical behavior of the tumor. With the use of histopathological criteria, these tumors appear more like Műllerian neoplasms than classic mesotheliomas (7, 11, 12) .
Surgical exploration provides a diagnosis, staging evaluation and treatment of patients with PPC. Assessment of patients should be directed at identifying potential primary sites, including the ovaries and mammary glands as well as pancreatic and gastrointestinal lesions (7). Histopathological and cytological characteristics of the tumor are predominantly the serous type (13) . However other varieties of Müllerian differentiation have been reported, including clear cell, endometrioid, mucinous, and mixed Müllerian mesodermal tumors (7) .
The treatment of a PPC is based on cytoreductive surgery and platinum based chemotherapy. Optimal cytoreduction is the primary goal of the surgical procedure. Excision of all visible implants is the hallmark of the cytoreductive efforts (7) . In this study, 6 (27.2%) patients received optimal cytoreductive surgery. In a series of 18 patients reported by Taus et al., the rate of extensive involvement in the upper abdomen was high and this finding led to the performance of an exploratory laparotomy in 38% of the patients (14) . In a series reported by Fromm et al., the rate of successful debulking surgery was only 41% (3). The chemotherapeutic regimen used for PPC should be similar to that used in ovarian cancer. The use of platinum-based chemotherapeutic regimens improves patient survival; long-term survival can be achieved in some patients with the use of platinum-based chemotherapy (3, 5, 15) . Bloss et al. (16) demonstrated in a phase II trial, that a PPC was similar to an epithelial ovarian carcinoma in response to treatment, toxicity and overall survival. Based on the results of this trial, the GOG has included patients with PPC in many of its subsequent ovarian cancer trials. Our results also showed that the use of platinum-based chemotherapy increases the survival and might achieve long-term survival; the estimated 3-year survival rate was 36%.
Currently, the CA-125 antigen is considered the most effective tumor marker for a primary peritoneal carcinoma (2). Skates et al. (17) reported a case of a patient that, based on a rising level of CA-125, received surgery and was found to have a peritoneal papillary serous carcinoma. Altaras et al. (2) described that CA-125 measurements correlated with the clinical status of disease. Similar to ovarian cancer, patients with PPC have CA-125 values that are useful for diagnosis and follow up of response to therapy. However, it should be noted that not all primary peritoneal carcinomas exhibit increasing levels of CA-125; there is report where CA-125 testing did not detect a primary peritoneal carcinoma before bulky widespread dissemination (18) .
The clinical presentation of patients with PPC reported in the current study are in agreement with those previously reported studies (2,4～6,11,12,15,19) . The most common presenting symptoms were abdominal distension and pain. Ascites was the most common sign detected on examination.
Some investigators have reported that by univariate analysis, overall survival depends on age at diagnosis, performance status and degree of debulking achieved at the primary cytoreductive surgery. However, multivariate analysis showed that only performance status and debulking surgery correlated with overall survival and these results were statistically significant (20) .
Although the study population was smaller than other previous studies, the median survival reported in the current study was greater than that reported in previous studies (2, 5, 6, 12, 19, 21) , between 11.3～17.8 months. Additional studies are needed to confirm these findings.
CONCLUSIONS
We have evaluated the clinical characteristics and treatment response of patients with primary peritoneal carcinoma. To improve survival of PPC, a further clinical study is needed to evaluate the use of further optimal debulking surgery and chemotherapy.
